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1.0 INTRODUCTION 

In May 1977, E. D'Appolonla Consulting Engineers, Inc. (D'Appolonia) 

Issued a report describing a preliminary assessment of the sanitary 

landfill operated by Monsanto at the W. G. Krummrich plant site. This 

assessment was based on published information from various state and 

federal agencies and data supplied by Monsanto. The report considered 

the environmental impact of the landfill, the effect of shutdown of the 

adjacent Ranney well, and the alteimatives available for closing the 

landfill. 

Following Monsanto*s review of the preliminary assessment, D'Appolonia 

was authorized to proceed with a detailed subsurface investigation to 

determine actual soil conditions at the site and the extent of leachate 

movement from the landfill. These data were to provide the basis for 

more rigorous evaluation of the alternatives for closing, securing, and 

monitoring the landfill. 

2.0 GEOLOGY 

2.1 TOPOGRAPHY 

The W. G. Krummrich plant sanitary landfill is located in Sauget, 

St. Clair County, Illinois, across the Mississippi River from St. Louis, 

Missouri (Figure 1). The landfill site is located at the edge of the 
* 

Mississippi River on a broad, flat flood plain, locally called the 

American Bottoms. The flood plain is approximately six miles wide at the 

site and is at approximately Elevation 400 to 410. The slope of the 

plain is about 0.5 foot per mile down river. The flood plain is almost 

featureless topographically, although meander scars, ox-bow lakes, and 
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c. 
swamps have been formed by channel migration and flooding. Six miles to 

the east, the flood plain Is abruptly bordered by an upland whose 

boundary with the flood plain Is marked by 150-foot-hlgh, loess-covered 

bluffs. The noticeable features on the flood plain near the river are 

industrial sites, storage areas, and railroad yards. Urban areas are 

present farther away from the river edge and cropland Is dominant toward 

the bluff line. 

r 

The topography of the landfill area has been modified between the 

western boundary and the river by an earth and ash dike and beyond the 

east boundary by a government levee (Figure 2). The area of the Krummrlch 

landfill Itself, however, had apparently been unaltered before the place

ment of wastes began. The original surface was relatively flat with a 

maximum relief of 5 feet. 

2.2 SOILS OF THE AMERICAN BOTTOMS 

The American Bottoms at the Krummrlch site has approximately 100 to 120 

feet of unconsolidated valley fill over bedrock (limestone) of Mlsslsslp-

plan age. There are two mala soil units. The upper unit consists of 

clayey silt with fine sand and Is recent alluvium (Cahokla Alluvium); the 

lower unit consists of medium coarse sand and gravel and Is glacial 

outwash (Henry Formation). Although there Is a considerable Intertongulng 

of alluvium and outwash as well as lentils of more or less clayey material 

In the outwash, the alluvium generally comprises the upper 15 to 30 feet 

of the valley fill. The soils below 30 feet are better sorted than the 

alluvium above and comprise the major aquifer of the region. 

Surface Soils (Aqultard) 

The surface soils in the St. Clair County flood plain have been mapped by 

the University of Illinois Agricultural Experiment Station, and their 

soils units reflect, in general, the grain-size analysis, slope and 

drainage characteristics of the soils In the upper 80 Inches of the 

profile. The U.S. Soil Conservation Service la In the process of updating 

the soils mapping, but their report la not yet published. The 1938 soils 
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map Indicates that areas of silty and clayey soils predominate on the 

American Bottoms, although relatively sandy soils are present In a narrow 

strip along the Mississippi River and near Sauget, Cahokla, and Centrevllle. 

Logs of previous borings at the site provided by Monsanto (Figure 2) and 

others published by the Illinois State Geological Survey Indicate that 

soils In the upper 5 to 10 feet of the profile are relatively clayey. 
• 

Subsurface Soils (Aquifer) 

The better sorted (more poorly graded) soils of the subsurface consist of 

sand and gravel from the base of the alluvium (10 to 30 feet deep) to the 

bedrock surface at 100 to 120 feet deep. These sediments were deposited 

by glacial meltwaters under much higher river flows than those that exist 

today. The high energy regime of sedimentation produced a coarser, 

better sorted deposit (outwash) than the alluvium of the present-day 

channel. Ice-contact deposits were mixed In with the outwash and show up 

as poorly sorted lenses or lentils of clayey and sllty sediment. These 

ice-contact deposits are rare, however, and do not detract from the high 

permeablllty/transmlsslblllty of the aquifer. 

3.0 SUBSURFACE INVESTIGATION 

During the period from October 31 to December 1, 1977, 20 test borings 

were drilled by Layne-Westem Drilling Company, Inc., of Klrkwood, 

Missouri, under the full-time supervision of D'Appolonla. In addition to 

the test borings, eight auger borings were drilled for the purpose of 

Installing piezometer standplpes. The locations of these borings are 

shown In Figure 3, During this Investigation, a total of 1295 lineal 

feet of soli sampling and drilling was completed and 1005.5 lineal feet 

of piezometer pipe Installed. The borings were drilled using two 

truck-mounted CME 55s and a CME 750. During the drilling. Standard 

Penetration Tests (SPT) were conducted while obtaining split-barrel 

samples of the soil. Continuous samples were obtained in the top 30 feet 

and samples were taken at 5-foot- intervals below 30 feet. In addition, 

11 three-inch-diameter undisturbed Shelby tube samples of the fine-grained 

soil materials underlying the site were obtained. 
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The subsurface profiles shown In Figures 3 and 4 were generalized from 

and interpolated between the test borings. The nature of the upper soil 

unit (alluvium) is so variable from boring to boring that the sections are 

somewhat speculative. The alluvium has been shown as sand and silty sand 

containing lenses of silty clay. The boring log data could also be inter

preted as indicating silty clay containing sand and silty sand lenses. 

aiXty.-wclay' - e eems 

The detailed boring logs are shown in Figures 5 through 10. Each boring 

log indicates the locations of the samples, the soil profile description, 

appropriate Unified Soil Classification System (USCS) classification of 

each sample, and the results of the penetration resistance tests.-

In general, the borings indicate that the subsurface strata consist of 

three different sequences: miscellaneous fill; Interbedded layers of 

fine sand, silt and clay; and a clean, medium to coarse sand sequence. 

The fill consists of 5 to 20 feet of fly ash, cinders, silty clay, sand 

and gravel, as well as miscellaneous material such as glass, scrap metal, 

and 

The alluvium, Interbedded fine sand, silt and clay underlying the fill, 

ranges from 15 to 50 feet In total thickness. The alluvium Is Indicative 

of changing river channels with the fine-grained materials Intertonguing. 

i.hBWiagW=«|l^ f 

TThe thickness of these various layers Is usually thin, on the order of a 

few feet. 

Underlying the alluvium Is a thick sequence of medium to coarse sand. 

Although none of the borings^drilled for this study extended to bedrock, 

this sand layer Is expected to continue to bedrock. Cobbles and boulders 

were encountered In the deeper portions of the borings. 

•TT 



c c 
4,0 GROUNDWATER 

Groundwater levels were observed by the installation and monitoring of 

standpipe piezometers during the subsurface investigation. Nineteen 

wellpoints were installed and the depths of the wellpoints and the 

recorded water levels are shown in Figures 3 and 4. The groundwater levels 

were measured each day during the investigation. The changes in water 

levels in the deep piezometers corresponded closely with the change 'in the 

Mississippi River level measured at the Eads Bridge gage north of the site. 

Th1?8*Wn?«oijpfCoimectloiw4>etw«eB«^^*flS>^etr5:'^«nd-?!the«^rAncipal«^^ground 

The 

shallower piezometers in the alluvium indicate the presence of localized 

perched groundwater as would be expected in the interbedded sands, silts, 

and clays. 

The exact direction and rate of flow of the groundwater in the aquifer 

has not been determined because precise elevations of the piezometers 

have not been measured. Based on the piezometer data available, piezo-

metric levels across the site are very flat. Ditder«;;,gioo^L^^^ndltlon8 

gretmdwatfSf^lowtln? thB'8qaifer''vtiitiLdiefb.e5expeq:ted^9>?b^4s4PWF^V'®l^r>^il'-S|^ 

Using estimated "normal" piezometric levels 

and permeability of the aquifer, average flow velocities in the aquifer 

probably are in the range of 10 to 100 feet per month. 

4.1 HYDROLOGIC PROPERTIES 

Four, falling-head field pemeabllity tests were conducted to evaluate the 

alluvial materials. Two additional tests were attempted, but the materials 

were so permeable that no measurements could be made. The results of these 

field tests are presented in Table 1. 

The results of these field tests, field observations, and laboratory 

measured permeability show that the alluvium is very permeable. This 

supports the conclusion that the silty sand is the continuous material in 

the alluvium and 
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TABLE 1 

FIELD PERMEABILITY TEST RESULTS 
W. G. KRUMMRICH LANDFILL 

MONSANTO COMPANY 
SAUGET, ILLINOIS 

BORING 
NO. 

DEPTH 
(FT) MATERIAL 

PERMEABILITY 
(CM/SEC) 

B-1 10.5 Silty Clay 1.8 X 10-^ 

B-10 35.5 Sllty Clay 6.0 X 10-3 

B-11 25.5 Sandy Silt 2.0 X 10-3 

B-15 45.5 Silty Clay 1.4 X 10-3 

J 
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TABLE 2 

LABORATORY PERMEABILITY TEST RESULTS 
W. G. KRUMMRICH LANDFILL 

MONSANTO COMPANY 
SAUGET, ILLINOIS 

BORING 
NO. 

SAMPLE 
NO. 

DEPTH 
(FT) 

PERMEABILITY 
(CM/SEC) 

SAMPLE 
DESCRIPTION 

2 ST-15 23.0-25.5 1.7 X 10-7 Interbedded sllty clay, 
silty fine sand, and 
clayey silt 

11 ST-15 21.0-23.5 4.1 X 10-A Fine sand, some silt 

14 ST-5 15.5-18.0 1.2 X 10-6 Sandy silt to silty 
sand, trace of clay 

20 ST-13 18.0-20.5 5.2 X 10-7 Interbedded silty clay, 
clayey silt, silty 
sand 

1 I 
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IS INOICATEO ON THE DRAWING AS SLOWS PfR fOOT 
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DEPICT SUBSURFACE CONDITIONS ONLY AT 
THE SPECIFIC LOCATIONS AND DATES MOICATED 
SDK CONDITIONS AND WATER LEVELS AT ' 
OTHER LOCATIONS MAY DIFFER FROM CONDITIONS 
OCCURRING AT THESE BORMG LOCATIONS 
THE PASSAGE OF TRAE MAY RESULT W A 
CHANCE m THE CONDITIONS AT THESE 
SORMC LOCATIONS ' 
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I.FOR FLAN AND LOCATION OF OORINOS 

SEC FIOURl S 

FIGURE 10 
BORING LOGS 8-19 AND 8-20 
GENERAL NOTES AND LEGEND 
SUBSURFACE INVESTIGATION 
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SECTION C-C 
(LCXKING NORTH) 

LEGEND- NOTES' 
lt/l/n>^MTC OF OeSCRVATION 

_^C1.^WATER LEVEL m BORING 

FOR PLAN ANO LOCATION OF BORMGS 
AND SECTIONS. SEE FIGURE S. I 

i 
FOR CCNCRAL NOTES AND LEGEND. 
SEE FIGURE 10. ,• I 

FIEZOMETER SENSING ZONE FOR OCTAILCD DESCRlFTlON OF tORlNGS, 
SEE FIGURES 5 THROUGH tO, 

HORIZONTAL SCALE 

\ 

THE SORING LOGS AND RELATED INFORMATION 
DEPICT SUSSURFACE CONDITIONS ONLY AT 
THE SPECIFIC LOCATIONS ANO DATES INOICATCO. 
SON. coNorriONS AND WATER LEVELS AT 
OTHER LOCATIONS MAY DIFFER FROM CONDITIONS 
OCCURRING AT THESE BORMG LOCATIONS ALSO 
THE PASSAGE OF TIME MAY RESULT M A 
CHANGE M THE CONDITIONS AT THESE 
BORING LOCATIONS. 

FIGURE 4 

TNI OCFTM ANO THICKNESS OF THE SUBSURFACE STRATA 
•KHCATED ON THE SECTIONS WERE GENERALIZED FROM 
ANO INTERfOLATEO BETWEEN THE TEST BORINCS 
B4FORMATION ON ACTUAL SUBSURFACE CONDITIONS 
EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS 
ANO IT IS P0SSI8U THAT SUBSURFACE CONOmONS 
BETWEEN THE TEST BORmCS MAY VARY FROM THOSE 
WOlCATEO. 

SECTIONS B-B,C-C AND D-D 
SANITARY LANDFILL 

W.G.KRUMMRICH PLANT 
SAUGET, ILLINOIS 
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